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Description

FIELD OF THE INVENTION

[0001] The present invention is directed to an orienting
apparatus and more particularly to an orienting apparatus
that can accommodate a variety of different size and
shape articles.

BACKGROUND OF THE INVENTION

[0002] Bottle and other container orienting devices are
known in the prior art and are used with conveyors which
move the containers during their manufacture or subse-
quent filling, labeling, inspection, and packaging.
[0003] Such orienting apparatuses are described in the
patent literature, and include, but are not limited to de-
vices described in U.S. Patents 4,545,476; 4,561,534;
4,640,406; 4,653,628; 4,784,493; 4,880,100; 5,009,305;
5,040,661; 5,058,724; 5,560,471; 5,823,317; 5,924,546;
5,975,278; 7,798,308 B2; 7,870,943 B2; 7,921,980 B2;
and U.S. Patent Application Publication US
2009/0218193 A1.
[0004] However, such devices typically contact the
sides or a feature (such as a neck) of the containers, and
as a result are only capable of handling a single, or limited
number of, sizes and shapes of containers. For example,
some of such prior devices may rely on contacting a fea-
ture of the container, such as the neck of a bottle or the
sides of a bottle in order to rotate the bottle to the desired
orientation. In many cases, the mechanism (such as a
belt, recessed wheel, etc.) that applies the force of rota-
tion will be in direct contact with such portions of the con-
tainer. If it is necessary to handle containers of different
sizes and shapes, it often will be necessary to modify or
change parts on such prior devices. This can be time-
consuming, and result in undesirable downtime during
which the equipment is not operational. The search for
improved orienting apparatuses has, therefore, contin-
ued.
[0005] The documents US 5,579,890, DE 41 31 068
A1, EP 0 739 834 A2, US 6,279,722 B1 and DE 199 27
668 A1 disclose orienting apparatuses according to the
preamble of claim 1. In these apparatuses, the article is
supported by a support which is rotated by an orienting
mechanism. Thus, the orientation of the article is
achieved without a direct contact of an orienting mech-
anism on the article.
[0006] The present invention aims at improving the sta-
bility of the articles during its transportation/ orientation.
[0007] This aim is achieved by the orienting apparatus
of claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The following detailed description will be more
fully understood in view of the drawings in which:

FIG. 1 is a perspective view showing one embodi-
ment of an orienting apparatus.
FIG. 2A is a front view showing one example of bottle
that can be handled by the orienting apparatus.
FIG. 2B is a front view showing another example of
bottle that can be handled by the orienting apparatus.
FIG. 2C is a front view showing another example of
bottle that can be handled by the orienting apparatus.
FIG. 3 is a schematic side view that shows the move-
ment of the platforms relative to the second convey-
or.
FIG. 3A is a schematic perspective view of alterna-
tive embodiments of retainers for holding a bottle in
the orienting apparatus.
FIG. 4 is an enlarged perspective view of the orient-
ing zone of the orienting apparatus shown in FIG. 1.
FIG. 5 is a schematic top view showing the platform
drive belts of the orienting apparatus shown in FIG. 1.
FIG. 6 is a schematic front view showing the platform
drive belts of the orienting apparatus shown in FIG. 1.
FIG. 7 is a perspective view showing an alternative
embodiment of an orienting apparatus which trans-
ports articles in a sideways orientation.

[0009] The embodiment of the system shown in the
drawings is illustrative in nature and is not intended to be
limiting of the invention defined by the claims. Moreover,
the features of the invention will be more fully apparent
and understood in view of the detailed description.

DETAILED DESCRIPTION

[0010] The present invention is directed to an orienting
apparatus and more particularly to an orienting apparatus
that can accommodate a variety of different size and
shape articles.
[0011] FIG. 1 shows one non-limiting embodiment of
an orienting apparatus 20 for conveying three-dimen-
sional articles 22. In the embodiment shown in FIG. 1,
the orienting apparatus 20 is part of a system that com-
prises a conveyor such as first conveyor 24, which in this
embodiment is a lower conveyor. The conveyor may
transport articles that are predominantly all in a certain
general orientation, such as an upright orientation; an
upside down orientation; or, a sideways orientation (such
as with the top and bottom of the articles oriented out to
the sides). As shown in FIG. 1, the articles 22 may be
conveyed into the orienting apparatus in a spaced apart
relationship. The system further comprises an optional
second conveyor 26, which in this embodiment is an up-
per conveyor. It should be understood that in embodi-
ments in which the conveyor transports articles in a side-
ways orientation, there will be a first laterally-oriented
conveyor and a second laterally-oriented conveyor, rath-
er than upper and lower conveyors. The articles 22 are
turned to the desired orientation by an orienting device
28 that is located in an orienting zone 30.
[0012] The orienting apparatus 20 can be used to con-
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vey numerous different types of three-dimensional arti-
cles 22. Such articles include, but are not limited to: bot-
tles; boxes; cans; cartons; containers; laundry dosing
balls; razors; razor blade heads and handles; sprayer
triggers; tubs; tubes including, but not limited to tampon
tubes; and deodorant stick containers. Additional articles
include components of containers or packages including,
but are not limited to: bottle caps; and bottle pre-forms
that are subsequently blown into the form of a finished
bottle. The orienting apparatus 20 can be used to convey
and orient empty containers, partially filled, or full con-
tainers. Such containers may be capped or uncapped.
[0013] While the orienting apparatus 20 can easily
transport conventionally-shaped articles (e.g., cylindri-
cal, and/or symmetrical articles), the orienting apparatus
20 is particularly suited to transport and control articles
having shapes that are challenging to transport by con-
ventional means, including known types of orienting ap-
paratuses. The orienting apparatus 20 can, for example,
be used to transport: non-cylindrical bottles; bottles with
non-flat or rounded bottoms, such as tottle bottles, that
would be unstable on a horizontal surface; bottles with
small bases that will easily tip; bottles without necks; bot-
tles with angled and/or off-center necks; bottles with re-
cessed necks; asymmetrical bottles; bottles of non-con-
stant cross-section, etc.
[0014] The three-dimensional articles 22 will typically
have at least two opposing ends. For example, in the
case of a bottle, as shown in FIGS. 2A-2C, the bottle will
have a base 22A and a top 22B. If the article is in the
configuration of a rectangular prism (such as a box for a
tooth paste tube), it may have more than two opposing
ends. For example, a three-dimensional article in the con-
figuration of a rectangular prism, or a cube, will have three
sets of opposing ends. If the article is in the configuration
of a rectangular prism (or other configurations) that is not
a cube, the article may have a greater distance between
certain sets of opposing ends than it has between other
sets of opposing ends. The orienting apparatus 20 may
in some embodiments, orient the article by handling it by
at least one of the opposing ends of the set of opposing
ends with the greatest distance therebetween. In other
embodiments, the orienting apparatus 20 may orient the
article by handling it by at least one of the opposing ends
of the set of opposing ends with less than the greatest
distance therebetween.
[0015] FIGS. 2A-2C show several non-limiting exam-
ples of such articles in the form of bottles. All of the bottles
shown are asymmetrical about at least one axis. The
bottle 22 shown in FIG. 2A is an enlarged version of the
bottle shown being transported in FIG. 1. The bottle 22
shown in FIG. 2B has a spout 32 and a handle 34. The
bottle 22 shown in FIG. 2C is an example of a tottle bottle.
The tottle bottle 22 has a rounded bottom 22A that would
be unstable on a horizontal surface. The other end, or
top 22B of the tottle bottle 22 has a neck with an opening
therein for filling and dispensing from the tottle bottle.
The top 22B of the tottle bottle is shown with a cap 36

covering the neck and opening. The tottle bottle is filled
with liquid when its top end 22B is pointing upward, but
it is placed on a store shelf in an upside down orientation
with its bottom end 22A pointing upward.
[0016] The orienting apparatus 20, as shown in FIG.
1, need not move in a circular path, or partially circular
path, as in the case of circular (or "turret" type) rotating
orienting devices. Thus, the orienting apparatus 20 may
be of a non-circular type, or of a linear type. The term
"linear", as used herein to modify the term "orienting ap-
paratus", means that the apparatus moves an article in
a generally linear direction (for example, in a longitudinal
direction) through the orienting zone 28. The article 22
may be moved in a linear direction a minimum distance
that is greater than a single point (such as the tangent
point of a rotary orienting device) to a distance that is
less than a pitch. If desired, the article 22 may be moved
in a linear direction any suitable distance beyond such a
minimum distance, including a distance: equal to a pitch;
greater than a pitch; or any multiple of a pitch. The term
"pitch", as used herein, refers to the distance between
corresponding points on two adjacent properly-spaced
articles. The orienting device may, thus, move (and move
the articles) in a linear path, a curvilinear path, or a path
that comprises both linear portions and curvilinear por-
tions. Non-limiting examples of such paths include: rec-
tilinear paths, elliptical paths, race track configured paths,
irregularly-configured paths, open loop paths, and closed
loop paths.
[0017] The orienting apparatus 20 may be capable of
maintaining a consistent or fixed pitch between the arti-
cles 22 it conveys. It is often desirable for the orienting
apparatus 20 to transport the articles at a fixed pitch
which corresponds to (is equal to) the pitch designed to
be received by any apparatus 40 that is downstream of
the orienting apparatus 20. This is in contrast to some
prior intermittent motion linear orienting apparatuses
which stop the movement of the article in the direction it
is being conveyed in order to rotate the same, producing
an intermittent movement of articles. This may leave
empty spaces or uneven spaces between the articles
they are conveying. Of course, in less desired embodi-
ments, the orienting apparatus 20 described herein may
transport the articles 22 in an intermittent motion and/or
leave unequal distances between the articles 22 being
conveyed.
[0018] The first conveyor 24 can be any suitable type
of conveying device that is capable of transporting, or
assisting in (such as with another conveyor or device),
the transport of three-dimensional articles 22. The phrase
"at least assisting in" is intended to cover conveyors that
either: transport articles on their own; or conveyors that
assist in the transport of articles. Examples of suitable
conveying devices include, but are not limited to one or
more: conveyor belts, chain conveyors, conveyors com-
prising pucks, and conveyors on tracks. The term "puck",
as used herein, refers to a cup-like guide for an end of
an article, such as the base of an article.
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[0019] The first conveyor 24 may include any suitable
type of holder or retainer for the articles. In the embodi-
ment shown, the first conveyor 24 comprises a plurality
of spaced apart platforms (or "first platforms") 42 upon
which the articles 22 are transported. The first conveyor
24 may not only transport the three-dimensional articles
22, but when combined with the orienting device 28, it
may also be capable of rotating the three-dimensional
articles 22 about an axis A. The axis A may be the central
axis of the platform(s), which will correspond with the
central axis of the articles 22 if the articles are centered
thereon. The orienting device 28 may also be able to
rotate the articles 22 to the desired orientation in cases
where the articles 22 are off-center with respect to the
platform 42 on with the article is sitting.
[0020] The optional second conveyor, or upper con-
veyor 26 in this embodiment, can comprise any of the
types of conveying devices described above as being
suitable for use as the first conveyor 24. In the particular
embodiment shown, the upper conveyor 26 also com-
prises holders or retainers in the form of spaced apart
platforms, which will be referred to herein as second plat-
forms 52. The upper conveyor 26 comprises two endless
belts 44 and 46 that are arranged parallel to each other
side-by-side, and are linked together by transverse mem-
bers 48 that hold the second platforms 52. As shown in
FIG. 3, in this embodiment, the second platforms 52 are
pivotably joined to the upper conveyor 26 so that the ar-
ticle-contacting surfaces 52A of the second platforms 52
are maintained in an orientation that is perpendicular to
the ends of the articles 22 that they will be contacting
throughout the entire rotation of the upper conveyor 26.
In other words, the article-contacting surfaces 52A may
be parallel to a horizontal line L throughout the rotation
of the conveyor. If the second platforms 52 were not piv-
otably joined to the upper conveyor 26, the article-con-
tacting surfaces 52A would face radially outward from
the conveyors as the conveyors rotate. A similar pivota-
ble arrangement of the platforms may also be present on
the first conveyor 24.
[0021] The orienting apparatus 20, thus, comprises a
first platform (which in the embodiment shown, is a base
platform 42), an optional opposed second platform
(which in the embodiment shown, is an upper platform
52), and an orienting device (or "device") 28 in opera-
tional communication with at least one of the base plat-
form 42 and upper platform 52 for rotating at least one
of the base and upper platforms 42 and 52, respectively.
As shown in FIG. 1, the platforms 42 and 52 are arranged
so that the axis of each second platform 52 is in substan-
tial alignment with the axis of a first platform 42. The
platforms 42 and 52 may be spaced at a fixed pitch, and
may further be adjustably joined to their respective con-
veyors so that the pitch can be varied.
[0022] The holders or retainers, such as platforms 42
and 52, can be of any suitable size and configuration. It
is not necessary that the platforms 42 and 52 be planar
in configuration. In certain embodiments, however, it may

be desirable for the platforms 42 and 52 to have an article-
contacting surface, at least a portion of which is planar.
The platforms 42 and 52 can be of the same, or substan-
tially the same size and/or configuration, or of different
sizes and/or configurations. In the embodiment shown,
the first and second platforms 42 and 52 are in the form
of circular disks of the same size, and are 100 mm in
diameter.
[0023] The opposing platforms 42 and 52 have an in-
itial distance therebetween which is larger than the dis-
tance between the opposing ends of the articles 22 that
will be handled by the orienting apparatus 20. The op-
posing platforms 42 and 52 are then brought together to
a distance that is equal to the distance between the op-
posing ends of the articles 22 in order to clamp the articles
22 therebetween. The conveyors 24 and 26 and/or the
platforms 42 and 52 may optionally be provided with a
manual or automated adjustment mechanism for adjust-
ing the distance between opposing platforms 42 and 52
to accommodate different size articles. In other embod-
iments, the distance between opposing platforms 42 and
52 can be adjusted to accommodate different size articles
by providing at least one set of the platforms with an
adapter 54 (one example of which is shown in FIG. 3)
that may be joined to one or both sets of platforms 42 or
52 to reduce the distance between opposing platforms
42 and 52 to accommodate smaller size articles. In the
embodiment shown in FIG. 3, the adapter 54 is in the
form of an extension 56 with a secondary platform surface
58. In such a case, the article-contacting surface 58A of
the secondary platform surface 58 will contact one end
of the article, rather than the surface of the platform 52
to which it is joined.
[0024] FIG. 3A shows that in other embodiments, such
as those in which the articles 22 weigh enough or are
otherwise substantial enough to be stable if they are only
resting on, and rotated by the lower platform 42, the upper
platform 52 may be replaced by an alternative type of
holder or retainer 60. The holder or retainer 60 may be
of any suitable configuration, and in any suitable location.
In one alternative of the invention, the holder or retainer
60 is a non-contacting guide that does not contact the
upper end of the article 22 (unless the article tips). Such
a guide surrounds partially the upper end (or other por-
tion) of the article 22 to maintain the article is its convey-
ance orientation if the article should tip or otherwise move
out of its desired conveyance orientation. FIG. 3A shows
that the holder or retainer 60 could be at another location
(that is, other than at the end of the article in contact with
the lower platform 42). In the other alternative of the in-
vention, the holder or retainer 60 is a vacuum holding
mechanism (such as a suction cup) that holds the upper
end of the article by vacuum as it is being conveyed,
rather than by utilizing clamping forces or compressive
forces applied on the opposing ends of the article 22 by
the platforms 42 and 52. Such a variation may be of in-
terest, for example, when handling pharmaceutical bot-
tles and the like where it is undesirable for the equipment
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to contact the opening of a container. In an embodiment
not part of the claimed invention, the articles 22 can be
held on the lower platform 42 by vacuum, V, applied at
or through the lower platform 42. Such an embodiment
is particularly suitable for articles 22 that have a flat base
(such as a base without channels therein), or any other
suitably configured base, that can be held in place on the
lower platform 42 by vacuum. In versions of this latter
embodiment, the article 22 may be held in place on the
lower platform 42 solely by vacuum, and it may not be
necessary for the apparatus 20 to have a holder or re-
tainer 60 (such as a guide or vacuum holding mechanism)
for guiding or holding the articles 22 at another location
on the articles.
[0025] In the embodiment shown, the platforms 42 and
52 are joined to the conveyors 24 and 26 in a manner so
that the platforms 42 and 52 are able to generally freely
rotate about an axis A perpendicular to the surface of the
conveyors to which they are joined. The rotatable plat-
forms 42 and 52, thus, can be considered to be passive
in that unlike certain prior devices that employ moving
belts or disks to directly contact the sides and/or necks
of a container, the device for rotating the platforms 42
and 52 described herein does not directly contact the
sides of the articles and/or necks of a container. The plat-
forms 42 and 52 may be considered to comprise part of
the conveyors and/or part of the orienting device 28.
When it is said that the platforms 42 and 52 are able to
"generally freely" rotate, it can be appreciated that the
platforms 42 and 52 may be provided with a friction plate
or other feature that allows the platforms 42 and 52 to
rotate when desired (such as when contacted by rotating
belts), but does not allow the platforms 42 and 52 to spin
when not desired (such as due to any vibrations that may
act on the platforms 42 and 52 when the articles 22 are
being transported). The friction plate may provide the
platform 42, 52 with a resistance to rotation that prevents
such undesired rotation, but is easily overcome by the
mechanism for rotating the platforms 42 and 52 (for ex-
ample, when the sides of the platforms 42 and 52 are
engaged by the belts).
[0026] The orienting device 28 comprises a device for
rotating the platforms, rotation mechanism 70, for rotating
at least one of the platforms 42 and 52. The rotation
mechanism 70 may rotate the lower platforms 42 only,
the upper platforms 52 only, or both upper and lower
platforms 42 and 52. The rotation mechanism 70 may
rotate the platforms in a clockwise direction, a counter
clockwise direction, or both clockwise and counter clock-
wise directions, when the system is viewed from above.
If the rotation mechanism 70 rotates both upper and lower
platforms, it will typically rotate the upper and lower plat-
forms in the same direction. It may be desirable for the
device to rotate both upper and lower platforms to avoid
exerting torsion on the article 22, particularly in the case
of light weight articles. The rotation mechanism 70 may
rotate the platforms any number of degrees of rotation
from zero to 360 degrees, or more. The rotation mecha-

nism 70 is not limited to rotating the platforms any specific
number of degrees such as 90° or 180°. Instead, the
rotation mechanism 70 may rotate the platforms any de-
sired amount (e.g., any 1 degree increment from zero to
360 degrees, or more).
[0027] As noted above, the rotation mechanism 70 is
in operational communication with the platforms 42 and
52. The term "operational communication", as used here-
in, refers to any type of relationship between the platforms
42 and 52 and the rotation mechanism 70 that permits
the rotation mechanism 70 to rotate one or both of the
platforms. The rotation mechanism 70 may, for example,
be in mechanical contact with the platforms (e.g., me-
chanically linked to the platforms) such as by a compo-
nent of the rotation mechanism 70 such as belts, gears,
etc.; or non-contacting communication such as by air jets;
electric field; magnetic field, or other type of mechanism.
[0028] In the embodiment shown in FIGS. 4-6, the ro-
tation mechanism 70 comprises components, such as at
least one belt 72 operationally connected to a motor 80.
A suitable device for rotating only the lower platform 42
could be constructed with a single belt that engages the
lower platform 42 either directly or indirectly. As shown
in FIG. 4, the lower platform 42 has an article-contacting
surface 42A, an opposed surface 42B, and sides 42C.
Another belt 74 contacts different portions of the plat-
forms 42, such as on the opposite sides of the platforms
42. The orienting apparatus 20 may have at least one
moving belt in operational communication with one of the
first and second platforms. The movement of the moving
belt causes one of the first and second platforms to rotate.
For example, as shown in FIG. 5, the first platform 42
has a first centerline, CL. The first platform 42 has a first
side 42C1 on one side of the first centerline CL relative
to the direction of linear movement of the first platform
and a second side 42C2 on the other side of the first
centerline. In other words, the first and second sides of
the first platform 42 are disposed directionally away from
the first centerline CL in the cross-machine direction, CD.
Since the platforms 42 are rotatable, the "sides" 42C1
and 42C2 of the platform 42 may be constantly changing.
The second platform 52 will similarly have a second cen-
terline, and first and second sides 52C1 and 52C2 (the
latter being hidden behind other elements in the draw-
ings, and thus not shown).
[0029] The belts 72 and 74 may directly engage the
sides 42C of the platforms 42 as shown. In other embod-
iments, the belt 72 and 74 may indirectly engage the plat-
form 42, such as by engaging a gear underneath the
platform 42. An advantage of the rotation mechanism 70
described herein is that, unlike in apparatuses that have
belts which contact the articles 22 being conveyed di-
rectly, which require the belts to be changed or adjusted
to accommodate articles of different shapes/sizes, the
belt(s) in the apparatus shown do not need to be changed
or adjusted to accommodate articles 22 of different
shapes/sizes. Since the belts 72 and 74 only contact the
platforms 42, the platforms 42 can be consistently con-
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figured and the belts 72 and 74 can be consistently
spaced (such as 100 mm apart) regardless of the size or
shape of the articles 22. The rotation mechanism 70 (the
belts, or other mechanism) rotate the platforms 42, and
need not act directly on the articles 22. In addition, no
part of the orienting device 28 needs to contact a feature
of the articles 22, such as the neck of a bottle or the sides
of a bottle in order to rotate the article to the desired
orientation.
[0030] In the embodiment shown, a more robust ap-
paratus is provided that is capable of providing greater
control over the articles than a device only having a lower
platform. In the embodiment shown in the drawings, the
first or lower platforms 42 are rotated by a pair of belts
72 and 74. The second or upper platforms 52 are also
driven by a pair of drive belts 76 and 78. In this embod-
iment (where the platforms comprise a base platform and
an upper platform disposed vertically above the base
platform), the drive belts, such as belts 74 and 72, com-
prise left and right drive belts, respectively, when viewed
from above as shown in FIG. 5. The left and right drive
belts are described with respect to their orientation rela-
tive to the conveyors, such as conveyor 24, when viewed
from above, and looking in the direction of movement of
the articles (designated by the arrow pointing in the ma-
chine direction, MD). The drive belts may generally rotate
in the direction of the arrows shown by each belt. One
drive belt, in this case the right drive belt 72, generally
rotates in the direction of movement of the conveyors.
The other drive belt, the left drive belt 74 also rotates in
the direction of movement of the conveyors. It should be
understood that the direction of rotation of the drive belts
refers to the direction of movement of the drive belts 72
and 74 at the location where the belts are closest to each
other and in contact with the platforms 42. Although each
drive belt can be driven by its own motor, in the embod-
iment shown, both of the right drive belts (top 76 and
bottom 72) can be driven by a single motor 80, and both
of the left drive belts 74 and 78 can be driven by a single
motor 82.
[0031] The apparatus 20 may include an optional de-
tection mechanism for detecting incoming articles which
triggers the rotation mechanism. The detection mecha-
nism can comprise any suitable type of mechanism in-
cluding, but not limited to: vision sensors (such as a cam-
era); or other article-contacting or non-contacting sen-
sors. The detection mechanism can be positioned to de-
tect the articles 22 before or at the platforms 42 and 52.
The detection mechanism may be part of the orienting
apparatus 20, or it could be part of a system that is up-
stream of the apparatus 20 which feeds information re-
lating to the position and orientation of the articles 22 to
controls for the orienting apparatus (such as to the rota-
tion mechanism 70). The detection mechanism can be
provided with the ability to detect one or more of the fol-
lowing conditions: whether there is an article at a platform
42; the orientation of the article, including whether the
article needs to be turned or does not need to be turned;

and, if the article needs to be turned, how much the article
needs to be turned in order to place it in the desired ori-
entation.
[0032] In operation, articles such as empty bottles 22
for example, are fed into the orienting apparatus 20 at a
fixed pitch. At least one of the platforms on a conveyor
will contact one of the ends of the article. For example,
in the embodiment shown, each of the bottles 22 will be
transported onto one of the first or lower platforms 42. If
there is a second conveyor 26 with a set of second plat-
forms 52, the second platforms 52 will be brought into
contact with the opposing end of the articles, such as the
top 22B of the bottles 22. As shown in FIG. 1, when there
are two opposing platforms for containing opposing ends
of the articles 22, at least one of the platforms (in the
embodiment shown, the second platforms 52) will be
moved closer to the other platform (the first platforms 42)
to hold the article 22 therebetween. As shown in FIG. 1,
typically, the articles 22 will be facing in different direc-
tions, and will need to be re-oriented by the orienting
apparatus. In some embodiments, it is desirable for all
of the articles 22 to be facing in the same direction for
labeling and/or packaging into a carton. In other embod-
iments, it may be desired to orient the articles in a mixed
orientation, for example, so that the articles may be pack-
aged or bundled in a front to back arrangement. The ori-
enting apparatus described herein can be operated to
achieve any desired orientation for the articles 22.
[0033] The detection mechanism detects the orienta-
tion of the articles 22 at the platforms 42, or before the
articles arrive at the orienting zone 30 of the orienting
apparatus. The orienting device 28 may be configured
to only act on a single article 22 at a time (in contrast to
some prior devices that have a plurality of pockets with
a drive mechanism associated with each article being
conveyed in each pocket). If the detection mechanism
detects that an article 22 is facing in the wrong direction,
a signal is sent to the rotation mechanism 70. In the em-
bodiment shown, the signal is sent to at least one of the
motors 80 to turn at least one of the platform drive belts
(or more commonly, both of the motors 80 and 82 to turn
both sets of platform drive belts, such as 72 and 74).
[0034] The rotation mechanism 70 then rotates the
platform 42 or platforms 42 and 52 to turn the article 22
so that it faces in the desired direction. In the embodiment
shown, a signal is sent to both motors 80 and 82 to rotate
the platform drive belts. The opposing left and right plat-
form drive belts, 72 and 74, respectively, on the bottom
conveyor 24 may pinch the platforms 42 therebetween
to rotate the platforms 42. If there is upper conveyor 26,
the same steps will occur to rotate the upper platforms 52.
[0035] If the article 22 is in the proper orientation, as
shown in FIGS. 4 and 5, the right hand motor 80 will turn
the right platform drive belt 72 so that it will rotate in the
same direction as the flow of articles 22 on the conveyor
24 through the orienting zone 30, and the right platform
drive belt 72 will rotate at substantially the same speed
as the movement of articles 22 through the orienting zone
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30. The left hand motor 82 (if present) will turn the left
platform drive belt 74 (if present) so that it will rotate in
the same direction as the flow of articles 22 on the con-
veyor 24 through the orienting zone 30, and the left plat-
form drive belt 74 will rotate at substantially the same
speed (or velocity) as the movement of articles 22
through the orienting zone 30.
[0036] If the incoming article 22 is not in the proper
orientation, and must be rotated, the device for orienting
the platforms (such as the belt or belts) is sped up on
one side of the platform 42 to cause the platform 42 to
turn while it is transporting the article. In some cases
where the article 22 must be turned a great deal in order
to properly orient the article 22, the device for orienting
the platforms may (at least briefly) exert a force on the
other side of the platform(s) 42 in the opposite direction
(as shown by the second arrow associated with belt 74
in FIG. 5) to further assist the platform 42 in turning. The
forces exerted on the platforms 42 will cause the article
22 to be rotated to face in the desired direction. This
allows the orienting apparatus 20 to move the articles 22
continuously through the orienting zone 30 and to main-
tain a consistent or fixed pitch between the articles 22 it
conveys. The orienting apparatus 20 may then hand the
articles 22 off to another conveyor or device 40 down-
stream of the orienting apparatus
[0037] Numerous variations of such a belt system are
possible. There can be any suitable number of belts, and
any suitable combination of movement of the belts to
rotate the platform(s) 42 and 52. For example, there may
be only belts on one side of each of the platforms 42 and
52 for rotating the platforms. In such cases, the belts may
be on the same sides of the platforms 42 and 52 (e.g.,
each belt adjacent the first side of the platforms, such as
42C1 and 52C1); or, the belts may be on opposite sides
of the platforms (e.g., one belt adjacent the first side 42C1
of one of the platforms 42, and the other belt adjacent
the second side 52C2 of the other platform 52). In other
embodiments, such as shown in the drawings, one or
both of the platforms could have two belts for rotating the
platform, with one on each side of the platforms.
[0038] The orienting apparatus may provide a number
of advantages. The orienting apparatus does not directly
contact the sides of the articles being conveyed. As a
result, the orienting apparatus is not limited to handling
a single, or limited number of, sizes and shapes of arti-
cles. Instead, the orienting apparatus can accommodate
a wide variety of size and shape articles without equip-
ment modifications. The orienting apparatus is capable
of assuming positive control of the articles and rotating
and maintaining the spacing of the articles at a fixed pitch.
[0039] The term "joined to", as used in this specifica-
tion, encompasses configurations in which an element
is directly secured to another element by affixing the el-
ement directly to the other element; configurations in
which the element is indirectly secured to the other ele-
ment by affixing the element to intermediate member(s)
which in turn are affixed to the other element; and con-

figurations in which one element is integral with another
element, i.e., one element is essentially part of the other
element. The term "joined to" encompasses configura-
tions in which an element is secured to another element
at selected locations, as well as configurations in which
an element is completely secured to another element
across the entire surface of one of the elements.
[0040] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension dis-
closed as "90 degrees" is intended to mean "about 90
degrees".
[0041] It should be understood that every maximum
numerical limitation given throughout this specification
includes every lower numerical limitation, as if such lower
numerical limitations were expressly written herein. Eve-
ry minimum numerical limitation given throughout this
specification will include every higher numerical limita-
tion, as if such higher numerical limitations were express-
ly written herein. Every numerical range given throughout
this specification will include every narrower numerical
range that falls within such broader numerical range, as
if such narrower numerical ranges were all expressly writ-
ten herein.
[0042] While particular embodiments of the present in-
vention have been illustrated and described, it would be
obvious to those skilled in the art that various other
changes and modifications can be made without depart-
ing from the scope of the invention. It is therefore intended
to cover in the appended claims all such changes and
modifications that are within the scope of this invention.

Claims

1. An orienting apparatus (20) for orienting articles (22)
and for conveying said articles in a spaced apart re-
lationship in a direction, wherein the articles have at
least two opposing ends (22A, 22B) and said orient-
ing apparatus comprises:

a conveyor (24) comprising at least a portion
extending in said direction for at least assisting
in conveying said articles in a spaced apart re-
lationship;
at least one rotatable retainer (42, 52) joined to
said conveyor at a location, wherein said rotat-
able retainer is rotatable about an axis that is
perpendicular to said conveyor at said location,
and wherein one end of an article may be placed
in contact with said rotatable retainer; and
a device (70) in operational communication with
the at least one rotatable retainer for rotating at
least one rotatable retainer and the article in con-
tact therewith, wherein the device for rotating
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the retainer does not directly contact the article,

characterized in that
the apparatus further comprises a mechanism (60)
that at least guides the articles at another location
on the articles, wherein said mechanism comprises
one of the following:

a) a second opposing conveyor having a non-
contacting guide, which guide at least partially
surrounds the opposing end of the article and
does not contact the opposing end of the article
unless the article tips to maintain the article in
its conveyance orientation; or
b) a vacuum mechanism the contacts the article
at a location disposed away from the end of the
article that is in contact with the rotatable retain-
er.

2. The orienting apparatus of Claim 1 wherein said con-
veyor (24) moves in a path, and the path in which
the conveyor moves is non-circular.

3. An orienting apparatus according to any of the pre-
ceding claims wherein said conveyor (24) is config-
ured to convey the articles at a fixed pitch.

Patentansprüche

1. Ausrichtungsapparat (20) zum Ausrichten von Ge-
genständen (22) und zum Befördern der Gegenstän-
de in einer beabstandeten Beziehung in einer Rich-
tung, wobei die Gegenstände mindestens zwei ge-
genüberliegende Enden (22A, 22B) aufweisen und
der Ausrichtungsapparat umfasst:

eine Fördervorrichtung (24), umfassend we-
nigstens einen Teil, der sich in der Richtung er-
streckt, um die Beförderung der Gegenstände
in einer beabstandeten Beziehung wenigstens
zu unterstützen;
wenigstens einen drehbaren Halter (42, 52), der
mit der Fördervorrichtung an einer Stelle ver-
bunden ist, wobei der drehbare Halter um eine
Achse drehbar ist, die senkrecht zu der Förder-
vorrichtung an dieser Stelle ist, und wobei ein
Ende eines Gegenstandes in Kontakt mit dem
drehbaren Halter gebracht werden kann; und
eine Vorrichtung (70) in operativer Verbindung
mit dem wenigstens einen drehbaren Halter
zum Drehen von wenigstens einem drehbaren
Halter und des damit in Kontakt stehenden Ge-
genstands, wobei die Vorrichtung zum Drehen
des Halters nicht direkt mit dem Gegenstand in
Kontakt kommt,
dadurch gekennzeichnet, dass
der Apparat ferner einen Mechanismus (60) um-

fasst, der die Gegenstände wenigstens an einer
anderen Stelle an den Gegenständen führt, wo-
bei der Mechanismus eines der Folgenden um-
fasst:

a) eine zweite gegenüberliegende Förder-
vorrichtung mit einer berührungslosen Füh-
rung, wobei die Führung das gegenüberlie-
gende Ende des Gegenstandes wenigs-
tens teilweise umgibt und nicht mit dem ge-
genüberliegenden Ende des Gegenstan-
des in Kontakt kommt, es sei denn, dass
der Gegenstand kippt, um den Gegenstand
in seiner Transportausrichtung zu halten;
oder
b) einen Vakuummechanismus, der den
Gegenstand an einer Stelle kontaktiert, die
entfernt von dem Ende des Gegenstands
angeordnet ist, das mit dem drehbaren Hal-
ter in Kontakt steht.

2. Ausrichtungsapparat nach Anspruch 1, wobei sich
die Fördervorrichtung (24) in einer Bahn bewegt und
die Bahn, in der sich die Fördervorrichtung bewegt,
nicht kreisförmig ist.

3. Ausrichtungsapparat nach einem der vorstehenden
Ansprüche, wobei die Fördervorrichtung (24) aus-
gelegt ist, die Gegenstände bei einer festen Neigung
zu befördern.

Revendications

1. Appareil d’orientation (20) destiné à orienter des ar-
ticles (22) et à transporter lesdits articles dans une
relation espacée dans une direction, dans lequel les
articles présentent au moins deux extrémités oppo-
sées (22A, 22B) et ledit appareil d’orientation
comprend :

un convoyeur (24) comprenant au moins une
partie s’étendant dans ladite direction pour au
moins aider au transport desdits articles dans
une relation espacée ;
au moins un élément de retenue rotatif (42, 52)
relié audit convoyeur à un emplacement, dans
lequel ledit dispositif de retenue rotatif peut tour-
ner autour d’un axe qui est perpendiculaire audit
convoyeur au niveau dudit emplacement, et
dans lequel une extrémité d’un article peut être
placée en contact avec ledit dispositif de retenue
rotatif ; et
un dispositif (70) en communication fonctionnel-
le avec le ou les éléments de retenue rotatifs
pour faire tourner au moins un élément de rete-
nue rotatif et l’article en contact avec celui-ci,
dans lequel le dispositif destiné à faire tourner
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le dispositif de retenue n’est pas directement en
contact avec l’article,
caractérisé en ce que
l’appareil comprend en outre un mécanisme
(60) qui au moins guide les articles à un autre
emplacement sur les articles, dans lequel ledit
mécanisme comprend un des éléments
suivants :

a) un deuxième convoyeur opposé présen-
tant un guide sans contact, lequel guide en-
toure au moins partiellement l’extrémité op-
posée de l’article et n’est pas en contact
avec l’extrémité opposée de l’article à
moins que l’article s’incline pour maintenir
l’article dans son orientation de transport ;
ou
b) un mécanisme d’aspiration qui entre en
contact avec l’article à un emplacement dis-
posé à l’écart de l’extrémité de l’article qui
est en contact avec l’élément de retenue
rotatif.

2. Appareil d’orientation selon la revendication 1, dans
lequel ledit convoyeur (24) se déplace selon une tra-
jectoire, et la trajectoire sur laquelle le convoyeur se
déplace n’est pas circulaire.

3. Dispositif d’orientation selon l’une quelconque des
revendications précédentes, dans lequel ledit con-
voyeur (24) est configuré pour transporter les articles
avec un espacement fixe.
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